Abstract -The Kraemer Island macrodyke that is exclusively exposed on Kraemer Island about 7 km west of the Skaergaard Intrusion belongs to a regional dyke swarm termed the 'Skaergaard-like dykes' (or FG-1 dykes). Weakly modally layered olivine gabbros dominate the exposed parts of the intrusion that has a width of 650 m to 1000 m. Plagioclase (core An 68±2 ) and Ca-rich pyroxene (core Mg no. 79 ± 1) grains are normally zoned, whereas olivine grains (Fo 50-65 ) are homogeneous. Calculated mineral-magma equilibria, based on experimentally determined Mg-Fe magma-olivine and magma-clinopyroxene partition coefficients, suggest that the observed olivine and clinopyroxene compositions in the gabbros cannot have formed from a common parental magma. The unzoned nature of olivine grains and their iron-rich compositions relative to clinopyroxene suggest post-cumulus Mg-Fe exchange between olivine and interstitial melt. A gabbroic pegmatite is developed in the centre of the intrusion along its entire exposed 5 km strike length. Here, mineral zonation is limited and compositions are similar to rims of cumulus minerals in the enveloping olivine gabbros. The pegmatite could therefore represent interstitial melt mobilized from gabbroic cumulates that later accumulated and crystallized at its present stratigraphic location. Cumulus olivines in the gabbros are close to equilibrium with Ca-rich pyroxene in the pegmatite. This is interpreted as reflecting interstitial melt mobility during the late stages of solidification of the macrodyke. Chilled margins are well preserved at the intrusion margins and are rich in Fe (14-15.3 % FeO 
Introduction
Detailed geological studies in the central part of East Greenland began in the 1930s and included discovery of the Skaergaard Intrusion. The Skaergaard Intrusion has had profound influence on our understanding of the development of gabbroic sequences and magmatic differentiation (e.g. Wager & Brown, 1968; Hoover, 1989; McBirney, 1989; Irvine, Andersen & Brooks, 1998) . Several gabbroic plutons are exposed along the East Greenland continental margin, such as the Kap Edvard Holm, Imilik and Kruuse Fjord complexes (Myers, 1980; Brooks & Nielsen, 1982b; Bernstein, Kelemen & Brooks, 1996; Arnason et al. 1997) . The first short description of the Kraemer Island macrodyke is in a report from 'The British Arctic Air-Route Expedition 1930-31' (Wager, 1934) , the expedition on which the Skaergaard Intrusion was discovered. A brief description of the Kraemer Island macrodyke was also presented by Deer (1976) . Here it is reported that rhythmic layering is only sparsely developed compared with other macrodykes in the area (Vandfaldsdalen and Mikisfjord). The marginal parts of the intrusion are dominated by fine-grained rocks, whereas the more central parts are dominated by coarse-grained gabbros and gabbro pegmatite (Deer, 1976) . Detailed investigations in the region in the 1980s concentrated on the large mafic intrusions, including petrological studies of the Kraemer Island macrodyke (D.E. Barnett, unpub. M.Sc. thesis, Dartmouth College, 1987; Barnett & Naslund, 1987) . Barnett & Naslund present petrographic descriptions and a limited amount of mineral chemical analyses. One of their main conclusions was that the Kraemer Island macrodyke gabbros are too evolved to have formed from the magma represented by the chilled margins.
Several precious metal-enriched horizons have subsequently been reported from the Skaergaard Intrusion (the Platinova Reefs) and all gabbroic rocks in the region became potential targets of investigation (Bird, Brooks & Turner, 1991; Arnason & Bird, 1994; Bird et al. 1995; Arnason et al. 1997; Andersen et al. 1998) .
The Kraemer Island macrodyke is one of three macrodykes in the Kangerlussuaq area (Fig. 1) . The Vandfaldsdalen and Mikisfjord macrodykes are located in Mesozoic sediments and Tertiary lavas to the east of the Skaergaard Intrusion. Mikisfjord macrodyke crops out along a NE strike length of 14-20 km and ends at Mikisfjord,~4 km east of the Skaergaard Intrusion. The Vandfaldsdalen macrodyke has a NE strike and ends at the Skaergaard Intrusion, possibly as a feeder to the Basistoppen sill (Naslund, 1989) . The macrodykes vary in width from 90 m (Mikisfjord macrodyke NE of Sødalen) up to 1000 m (Kraemer Island macrodyke). The Kraemer Island macrodyke is situated c. 7 km west of the northwest contact of the Skaergaard Intrusion on Kraemer Island and has been interpreted to be part of the Eocene radiating tholeiitic (FG-1 or Skaergaard-like dykes) dyke swarm emplaced contemporaneously with the Skaergaard Intrusion (Brooks & Nielsen, 1978; Nielsen, 1978) .
Here we discuss field relations, petrography, mineral chemistry, whole-rock geochemistry and calculated mineral-melt equilibria for the macrodyke and conclude that it was a conduit for magmas similar to the High-Ti Series of the Plateau Lavas.
Regional outline
The Kraemer Island macrodyke belongs to the North Atlantic Tertiary Igneous Province that formed during continental break-up and later sea-floor spreading which created the North East Atlantic Ocean. Extensive magmatism followed the onset of continental break-up, and it is widely accepted that the vast majority of igneous rocks in the central East Greenland region are products of the proto-Icelandic mantle plume that was present beneath the region about 55 Ma ago (Brooks, 1973; Brooks & Nielsen, 1982a,b; Tegner et al. 1998b) . Some of the igneous products in the Kangerlussuaq region are (1) early volcanic rocks, the Lower Lavas, which consist of heterogeneous basalts and picrites, some of which show evidence of crustal contamination (Brooks, Nielsen & Petersen, 1976; Nielsen, 1978; Fram & Lesher, 1997; Hansen & Nielsen, 1999) ; (2) the tholeiitic plateau lavas (Brooks, 1973; Brooks, Nielsen & Petersen, 1976; Tegner et al. 1998b) ; (3) at least three different mafic dyke swarms with coast-parallel and radiating orientations (including the Skaergaard-like dykes) (Brooks & Nielsen, 1978; Nielsen, 1978; Myers, 1980; Karson & Brooks, 1999) ; (4) the Sorgenfri Gletscher Sill Complex (Brooks & Nielsen, 1982b; Gisselø, Tegner & Wilson, 1997) ; (5) mafic intrusions, such as Skaergaard (McBirney, 1989; McBirney, 1996; Irvine, Andersen & Brooks, 1998) and Kap Edvard Holm (Tegner, Wilson & Brooks, 1993; Tegner & Wilson, 1995; Bernstein, Kelemen & Brooks, 1996) ; (6) late alkaline intrusions, such as the Gardiner complex, Kraemer Ø syenite (Brooks & Nielsen, 1982b) . The emplacement of mafic plutons and extrusion of flood basalts in the region were confined to three distinct periods around 62-59 Ma, 57-54 Ma and 50-47 Ma (Tegner et al. 1998a) .
The three macrodykes are interpreted as belonging to the radiating tholeiitic Skaergaard-like dyke swarm (Brooks & Nielsen, 1978; Nielsen, 1978) . The magma compositions found in this dyke swarm follow an ironenrichment trend, similar to the Skaergaard Intrusion (Wager & Brown, 1968; Brooks & Nielsen, 1978; Tegner, 1997) . The Skaergaard Intrusion has been dated to 54.6 ± 1.7 Ma by fission track methods (Brooks & Gleadow, 1977) and to 55.5 ± 0.3 Ma using the 40 Ar/
39
Ar method (Hirschmann, Renne & McBirney, 1997) .
Field relations
Field mapping of the Kraemer Island macrodyke is based on aerial photographs on a scale of c. 1 : 11 500. The macrodyke intrudes Precambrian gneisses (Fig. 2) which were previously retrograded from granulite-to high amphibolite-facies (Bridgwater et al. 1978; Kays, Goles & Grover, 1989) . The gneisses are lithologically heterogeneous and dominantly comprise bands (5-30 cm thick) of diorite to granite and amphibolite (Kays, Goles & Grover, 1989) . There are several supracrustal domains (garnet mica schist) in the orthogneiss complex (Fig. 4a) . 
3.a. Contact relations
The contact relations between the Kraemer Island macrodyke and its gneissic envelope vary widely. The contacts of the macrodyke with the Precambrian gneisses are sub-vertical in the northern outcrops and dip approximately 50°inwards (W) in the southernmost outcrops where only the eastern margin is exposed (Figs 2, 3) . A well-defined basaltic chilled margin is developed at several localities; elsewhere there is a gradational contact, up to several metres wide, which comprises hybrid rocks with an increasingly mafic composition towards the Kraemer Island macrodyke. The hybrids consist of a granophyric matrix and acicular pyroxenes with an amphibole rim and plagioclases that are commonly altered. Rheomorphic breccias are found at locality A (western end of A-A' in Fig. 2 ). This breccia comprises two types of mafic fragments (10-20 cm in diameter) which are suspended in a granophyric matrix (Fig. 4b) ; one type consists of angular dark-grey to black basaltic fragments, whereas the other comprises angular to rounded pyroxene-and/or plagioclase-rich fragments. The width of the intrusion increases from ~650 m in the northernmost outcrops to ~1000 m just to the north of Kraemer Bay where the macrodyke broadens considerably. This protrusion coincides with a supracrustal domain of garnet mica schist in the otherwise dioritic-granitic Precambrian basement (Fig. 4a ) (Kays, Goles & Grover, 1989) . At the western tip of this protrusion the macrodyke joins a 2 m wide dyke belonging to the Skaergaard-like dyke swarm (Fig. 2) . The radiating dyke swarm, designated Skaergaard-like dykes (Brooks & Nielsen, 1978) , forms a relatively
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dense swarm in the gneisses to the northwest of the Kraemer Island macrodyke (Fig. 2) . Chilled margin and rheomorphic breccia samples have been collected at locality A and the rocks forming the protrusion are dominantly light-grey hybrids. All three types of contact relationships thus occur within very small distances in the field.
3.b. Gabbroic rocks of the Kraemer Island macrodyke
Modal layering is weakly developed in the northernmost outcrops where it generally strikes N-S and dips 25-30°W. Assuming that this layering represents the crystallization front, this means that stratigraphic up is to the west in Figure 2 . Modal layering at 'Midter Plateau' (Fig. 2) , however, dips ~10°S. The Kraemer Island macrodyke is ~650 m wide at profile A, representing a stratigraphic thickness of~350 m perpendicular to modal layering (Fig. 3) . The stratigraphically lowest part of profile A is the eastern intrusion margin.
The easternmost 20-30 m of the intrusion comprise unlayered olivine gabbros with a grain size of 1-3 mm.
The olivine gabbros generally become modally layered 40-60 m from the eastern margin of the intrusion and the next 100 m of the macrodyke consist of weakly layered olivine gabbros with oikocrystic Ca-rich pyroxene. The average size of the oikocrysts increases inwards (upwards) from 1-2 cm to ~4 cm near the centre of Kraemer Island macrodyke. Modal layering becomes indistinct and eventually disappears at a stratigraphic height of 130 m in profile A, so that the gabbros become unlayered about 135 m below the central gabbroic pegmatite (Fig. 3) .
Modal layering reappears in the olivine gabbros just above the pegmatite and gradually disappears approaching the western contact of the Kraemer Island macrodyke. The uppermost ~40 m in profile A comprise unlayered olivine gabbros with Ca-rich pyroxene oikocrysts similar to those close to the eastern margin.
Modal layering in the olivine gabbros is defined by centimetre-thick olivine-rich layers (> 20 %) alternating with thick (> 10 cm) domains of average olivine gabbro (~5-10 % olivine). The marginal olivine gabbros locally (in the western outcrops) contain repeated zones of finer-grained (~0.5-1 mm) olivine-rich rocks which coarsen away from the country rock contact. These olivine-rich units grade into normal olivine gabbros (~5-10 % olivine) towards the centre of the intrusion ( Fig. 5a ) with grain sizes of 2-5 mm. These are believed to represent intraplutonic quench zones.
3.c. The central gabbroic pegmatite
A gabbroic pegmatite is developed in the central part of the Kraemer Island macrodyke along the entire 5 km strike length. Compositional banding in this central gabbroic pegmatite consists of alternating isomodal bands of plagioclase and mafic phases (olivine, pyroxene and minor FeTi-oxides), typically with thicknesses in the range 2-5 cm. This modal banding is concordant with modal layering in the olivine gabbros 135 m below and just above the central gabbroic pegmatite and is parallel with the contacts between the central gabbroic pegmatite and the enveloping gabbros. The lower, eastern contact between the gabbroic pegmatite and olivine gabbro in profile A is gradational through a thickness of 20 m in which the grain size increases to 1-2.5 cm. Gabbroic pegmatite pods, typically measuring 30-40 cm in diameter, occur locally throughout olivine gabbros of the Kraemer Island macrodyke. The mineralogy of these pegmatites is similar to that of the central gabbroic pegmatite. Several other larger gabbroic pegmatite veins transgressing tens of metres of stratigraphy are present above and below the central gabbroic pegmatite.
3.d. Inclusions
Inclusions of leucogabbro occur at several localities in the macrodyke. Their mineralogy is similar to that of the surrounding gabbro but they contain up to 80 % modal plagioclase. (White et al. 1989) .
Petrography
Petrographic descriptions are based on 48 polished thin sections from the Kraemer Island macrodyke, mostly from samples collected along two profiles perpendicular to modal layering (A-A' & C-C' in Fig. 2 ). The gabbroic rocks consist mainly of olivine, plagioclase, Ca-rich pyroxene with minor Ca-poor pyroxene, FeTi-oxides and apatite. Hydrothermal alteration is very limited in the gabbros and occurs only as millimetre-thin chlorite-epidote veins in a few samples collected from the southernmost outcrops where olivine is also partly altered. Hydrothermal alteration in the central gabbroic pegmatite is limited to a few samples where potassium feldspar in interstitial granophyric domains is altered. In the field, olivine, plagioclase and clinopyroxene are recognized as major phases in the olivine gabbros. In thin section, however, only plagioclase and olivine clearly have cumulus status. Since the rocks contain 30-40 % clinopyroxene as oikocrysts they will, however, be referred to as olivine gabbros. A few samples (419353, 419384, 419349) are significantly enriched in olivine:~20 % olivine, 38 % plagioclase, 40 % clinopyroxene and 2 % FeTi-oxide and minor apatite. Here, olivine is dominantly present as small, granular, equidimensional grains (0.5-1 mm) but larger aggregates (> 1 mm) of several olivine crystals also occur. In the central gabbroic pegmatite and the underlying 20 to 30 m of olivine gabbros, olivine is a late crystallizing phase with shapes clearly defined by neighbouring plagioclase grains.
Apart from the olivine-rich gabbros, the collected samples have fairly uniform modal compositions: 5-10 % olivine, 40-50 % plagioclase, 30-40 % Ca-rich pyroxene and 0-2 % FeTi-oxide and minor apatite. The clinopyroxene oikocrysts (1-4 cm across) enclose euhedral to subhedral olivine and plagioclase (generally 0.1-1 mm across) chadacrysts in a poikilitic
The Kraemer Island macrodyke 175 texture (MacKenzie, Donaldson & Guilford, 1982) ( Fig. 5b) . Clinopyroxene is not found as euhedral grains with convincing cumulus status in any samples. In thin section, small (1-2 cm) oikocrysts are optically unzoned and show exsolution lamellae of Ca-poor pyroxene. The oikocrysts become larger (4-5 cm) in the central olivine gabbros compared to marginal gabbros (0.5-2 cm) and are commonly optically zoned. In thin sections from the central gabbroic pegmatite, all the Ca-rich pyroxene in one sample constitutes one single crystal in which plagioclase grains are dispersed. Clinopyroxene dendrites are common in the central gabbroic pegmatite where they reach lengths and diameters of 15 cm and 3 cm respectively. Ca-poor pyroxene occurs as a minor (≤ 5 %) intercumulus phase and commonly as micro-oikocrysts (≤ 5 mm diameter) enclosing a few olivine and/or plagioclase chadacrysts in a few Kraemer Island macrodyke samples. Microscopic exsolution lamellae of Ca-rich pyroxene are usually developed and are commonly two-directional. Ca-poor pyroxenes in profiles A and C have Mg numbers in the range 56-67. Iron titaniumoxides occur as interstitial grains in a few samples and their grain sizes vary between 0.5 mm and 2 mm in diameter. In a few samples (419346, 419349) FeTioxides form oikocrysts (3 mm across) which enclose plagioclase and olivine chadacrysts. The olivine gabbros are generally poor in FeTi-oxides (usually < 2 vol. % ) and cumulus FeTi-oxides have not been observed. FeTi-oxides occur as exsolution lamellae/ rods in clinopyroxene, usually together with lamellae of Ca-poor pyroxene. The central gabbroic pegmatite consists dominantly of clinopyroxene and plagioclase (and locally FeTioxide); olivine is only a minor interstitial constituent (< 3 %). In the field, FeTi-oxides locally form large dendrites, but are only found as small grains in thin sections. The average modal composition of the central gabbroic pegmatite (estimated from field and thin section observations) is 55-60 % clinopyroxene, 35-40 % plagioclase, 0-3 % olivine and 2-4 % biotite, opaques and apatite. Biotite is present as a minor phase in most central gabbroic pegmatite samples where it rims FeTi-oxides. Central gabbroic pegmatite sample 420002 from profile C contains interstitial quartz and no olivine, in contrast to samples 419331 and 419329 from profile A that contain minor interstitial olivine.
Two (420025, 420036) of the three chilled margin samples have branching plagioclases (0.1-0.5 mm) and skeletal FeTi-oxide grains (~0.2 mm). The chilled margin samples are enriched in opaque phases, mainly FeTi-oxides (~15 %), and contain ~50 % plagioclase and ~35 % clinopyroxene and minor olivine. Chilled margin sample 419308 has plagioclase-rich domains (centimetre-size) which are dominated by 120°triple-grain boundaries, resembling a polygonal granoblastic texture.
Analytical methods and data presentation

5.a. Mineral analyses
Olivine, plagioclase and clinopyroxene were analysed in 17 polished thin sections from profiles A and C. Three analyses from each of three plagioclase, clinopyroxene and olivine grains were each analysed in each thin section.
Minerals were analysed at the Department of Earth Sciences, University of Aarhus, on a JEOL JXA-8600 Superprobe with four wavelength-dispersive spectrometers (WDS) and one energy-dispersive spectrometer (EDS) and are presented in Figure 6 . The microprobe was operated at 15 kV accelerating voltage, using a 2 µm focused beam and a beam current of 15 nA. Clinopyroxene and olivine were analysed for Si, Al, Fe, Mg and Ca with EDS and Ti, Mn, Na, Cr and Ni with WDS. Plagioclase was analysed for Si, Al and Ca with EDS and Fe, Na and K with WDS. Counting times for EDS were 120 sec for plagioclase and 200 sec for pyroxene and olivine. Counting times for WDS were 40 sec. Representative mineral analyses are presented in Table 1 .
5.a.1. Olivine
Analysed olivine grains are homogeneous (± 1 % Fo) so that the range of Fo-contents in individual samples in Figure 6 represents the compositional span of different grains in the same thin section. Above the most magnesian composition (Fo 64 ) at the base of profile A, olivine compositions are quite constant (Fo 55-58 ) in the stratigraphic interval 50-200 m. The most Fe-rich composition (Fo 48 ) occurs in samples with interstitial olivine in the transition zone between olivine gabbro and the central gabbroic pegmatite (Fig. 6 ). Interstitial olivines in central gabbroic pegmatite samples from profile A vary in the range Fo 50-58 , whereas olivine is absent in the central gabbroic pegmatite samples from profile C which contain interstitial quartz. Olivine gabbros above the central gabbroic pegmatite in profile A have Fo 58 , similar to the olivine gabbros below. In profile C, olivine compositions gradually become more iron-rich from Fo 60 at the base to Fo 57 at 100 m. Cumulus olivine compositions just below the central gabbroic pegmatite (Fo 62 ) in profile C are more magnesian than in profile A (Fo 48-55 ). Nickel contents in the olivines vary from 0.05 wt % NiO (Fo 48 ) just below the central gabbroic pegmatite to 0.20 wt % NiO in the most olivine-rich sample (419353) with Fo 64 .
5.a.2. Plagioclase
Plagioclase is zoned in most samples. Several grains show optically abrupt zonation, reflecting early primocrystic cores with post-cumulus overgrowth (Maaløe, 1976) . Plagioclase cores have remarkably constant An-contents (An 68-70 ) in the lowest 200 m (Fig. 6 ). Plagioclase cores in profile C (An 70-71 ) are consistently slightly more calcic than in profile A with a slightly more sodic composition (An 57 ) in the central gabbroic pegmatite. The extent of normal zoning in plagioclase grains decreases fairly systematically with stratigraphic height. The core-rim values decrease from An 69-53 (∆An = 16 %) at the base to An 68-58 at 190 m (∆An = 10 %) and An 59-56 (∆An = 3 %) in the central gabbroic pegmatite. A trend towards more extensive plagioclase zonation is observed above the central gabbroic pegmatite. This trend of decreasing plagioclase zonation from marginal to central olivine gabbros is not so systematically developed in profile C where ∆An averages 14 % An in the olivine gabbros, decreasing to 3 % An in the central gabbroic pegmatite. Plagioclase chadacrysts enclosed in clinopyroxene oikocrysts show reverse zoning of the order of 5 % An (core: An 65 ; rim: An 70 ). Zonation in K-concentration is also developed (Fig. 7d) , reflecting substitution of K for Na.
5.a.3. Ca-rich pyroxene
Clinopyroxene core compositions (Mg no. 80) are quite constant in olivine gabbro samples from profiles A and C (Fig. 6) ; grains are normally zoned with ∆Mg no. ≤ 15. Olivine gabbros above and below the central gabbroic pegmatite have similar clinopyroxene compositions (Mg no. 80). Clinopyroxene cores in the olivine gabbros contain up to ~1 wt % TiO 2 and up to ~1 wt % Cr 2 O 3 . They are more iron-rich in the central gabbroic pegmatite where there is a tendency for the grains to be less zoned.
In profile C, clinopyroxene mimics the compositional behaviour of plagioclase with the most evolved and least zoned appearance in the central gabbroic pegmatite compared to the olivine gabbros below.
Analysed clinopyroxene oikocrysts are characterized by higher Cr 2 O 3 concentrations in the centres than in the rims. This is clear in Figure 7b where Cr 2 O 3 concentrations vary from 0.4-0.5 % in the centre to 0.01-0.05 % at the rim. The zoning is usually concentric and symmetrical in the oikocrysts. High-Cr domains at ~4000 µm and ~8000 µm are developed on both sides of the centre.
5.b. Whole rock analyses
Twenty-eight bulk rock XRF analyses were carried out using a Philips PW 2400 at the Department of Earth Sciences, University of Aarhus. Minor elements were analysed on pressed powder discs, and major elements on fused glass discs. Precision for major and minor element oxides in wt % and ppm respectively is: SiO 2 ± 0.27 wt %, TiO 2 ± 0.03 wt %, Al 2 O 3 ± 0.15 wt %, FeO ± 0.15 wt %, MnO ± 0.09 wt %, CaO ± 0.1 wt %, Na 2 O ± 0.06 wt %, K 2 O ± 0.01 wt %, P 2 O 5 ± 0.008 wt %, Ce ± 2 ppm, Cr ± 6 ppm, Ni ± 2 ppm, Cu ± 4 ppm, Rb ± 0.4 ppm, Sr ± 2 ppm, Y ± 0.7 ppm, Zr ± 4 ppm and Nb ± 0.4 ppm.
ICP-MS analyses for REE were carried out at the Ontario Geological Survey Laboratories, Sudbury, Canada. Sample material (0.2 g) was dissolved in acid (HF, HCl and HClO 3 ) and mixed and baked at 120°C for seven days in savillex® bombs. An internal standard Ru/Re solution was used following the procedures in Vander Voet & Riddle (1993) 
5.b.1. Whole-rock geochemistry
MgO in the Kraemer Island macrodyke rocks ranges from 7-13 % (Fig. 8) . SiO 2 (46-50 %), Na 2 O + K 2 O (2.0-3.2 %), Al 2 O 3 (12-20 %), CaO (10-13 %) and Sr (200-340 ppm) increase with decreasing MgO whereas FeO TOT (7-16 %) and Ni (60-500 ppm) show positive correlations with MgO (Fig. 8, Table 2 ). The compositional variation of the olivine-rich samples can be explained by accumulation of olivine with a composition of Fo 78 (Fig. 8) .
The three chilled margin samples show very uniform major and trace elements compositions. In a totalalkali vs. silica (TAS) diagram they plot in the centre of the sub-alkaline basalt field with 46.2-47.4 % SiO 2 and 2.7-3.0 % Na 2 O + K 2 O. All three samples are hypersthene normative, two are olivine normative and one is slightly quartz normative; their tholeiitic affinity is clear. The Kraemer Island macrodyke chilled margins are quite similar to composition C (FG-1-C) of the FG-1 dykes (Brooks & Nielsen, 1978) with respect to major and trace elements (Fig. 9a,b) Fig. 9b , Table 3 ). In a TiO 2 -MgO diagram (Fig. 9c) , the chilled margins plot within the trend of the High-Ti Series of the plateau lavas (data from Tegner et al. 1998b) . The REE-patterns of chilled margins are similar to chilled margins from FG-1 (data from Brooks & Nielsen, 1978) and lie in the field representing the High-Ti Series of the voluminous (> 5 km thick) Plateau Lavas ( Fig. 9b) (Larsen, Watt & Watt, 1989; Tegner et al. 1998b ).
In Figure 10 , whole-rock trace element data are plotted against Nb which is taken as one of the most incompatible trace elements analysed here. Other incompatible trace elements (Ce, Y and Zr) yield tight positively correlated trends with Nb since their distribution is controlled by the fraction of trapped liquid in the macrodyke olivine gabbro cumulates (Campbell, 1987) . Niobium ranges from 5-21 ppm, Ce: 6-101 ppm, Y: 6-37 ppm and Zr: 42-254 ppm in the analysed chilled margin, gabbro and gabbro pegmatite samples. The chilled margin and gabbro pegmatite samples have relatively high concentrations 
Discussion
6.a. Mechanism of intrusion
Several observations indicate that partial melting and brecciation of the gneissic host rocks played a major role in the emplacement of the Kraemer Island macrodyke. Simple 'pull-apart' dilation cannot account for the radiating orientation of the FG-1 dykes to which Kraemer Island macrodyke belongs. Emplacement of the macrodyke may have been controlled by faulting, accommodating the 'coastal flexure' and N-S-striking fracture zones west of the Skaergaard Intrusion (Taylor & Forester, 1979) . A few gneissic inclusions occur in the Kraemer Island macrodyke, but the majority of foreign material was probably transported to higher levels, as is believed to be the case in the Vandfaldsdalen macrodyke. The Vandfaldsdalen macrodyke has a 'felsic cap' thought to represent partial melts from country rock gneisses that rose along intrusion margins to form a floating Figure 8 . Various elements plotted against wt % MgO for Kraemer Island macrodyke (KIMD) whole rock compositions. Ni, which is compatible in olivine, forms a positively correlated trend, whereas excluded elements (alkalis, Al, Ca, Sr) form negatively correlated trends, suggesting olivine control. Compositions A and B from the Skaergaard-like dyke swarm (SLD) are shown for comparison (data from Brooks & Nielsen, 1978) . In diagrams where these trends are developed, they form olivine (Fo 78 ) accumulation trends (see text for discussion).
cap of buoyant, felsic magma on top of the mafic magma (Geist & White, 1994) . The rheomorphic breccia at location A (Fig. 2) is interpreted to be a result of partial melting of the local gneiss in response to prolonged magma transport through the Kraemer Island macrodyke. The shape of the intrusion is to some extent controlled by thermal properties of the local country rock since the width of the Kraemer Island macrodyke increases from ~650 m to ~1000 m coinciding with a supracrustal domain (now garnet mica schists) in the adjacent country rocks (Fig. 2) . Otherwise the country rocks are dominated by gneiss with felsic bands alternating with amphibolite (Bridgwater et al. 1978; Kays, Goles & Grover, 1989 ). Rosing, Lesher & Bird (1989) and Blichert-Toft, Lesher & Rosing (1992) reported that diffusion across boundaries between mafic and anatectic melts is an important process in formation of the hybrid rocks of Mikisfjord macrodyke. The observed protrusion of the Kraemer Island macrodyke into a garnet mica schist domain in the country rock suggests that the anatectic melts could well be dominated by partial melts derived from mica schists (alkali feldspar, quartz and biotite) and not necessarily an average amphibolite-bearing and dioritic-granitic lithology. Geist & White (1994) reported that contamination of the Vandfaldsdalen macrodyke magma did not take place by bulk assimilation of Archaean basement but rather by non-modal melting and selective dissolution of amphibole, biotite and potassium feldspar. This is in agreement with the widening of Kraemer Island macrodyke into the micarich country rock lithology.
It has become clear that the 6-7 km thick sequence of the overlying flood basalts belonging to the homogeneous tholeiitic Middle Series was extruded in a restricted time interval, 54-57 Ma (Tegner et al. 1998a) . We suggest that massive transport of magmas through the continental crust could have had significant influence on the thermo-mechanical properties of the gneissic country rock during dyke emplacement and subsequent magma transport, which might have led to the anastomosing style and macro-thicknesses found among dykes belonging to the FG-1 swarm.
6.b. Intrusion margin features
The 'coastal flexure' is a coast-parallel monoclinal flexure accommodated by antithetic faults that rotate the coastal regions and the coastal dyke swarm to an inland dip (Nielsen, 1978; Nielsen & Brooks, 1981; Karson & Brooks, 1999) . This tilting would not, however, have any significant bearing on the N-S-striking Kraemer Island macrodyke margins. The variation in the macrodyke margin dip-orientations is interpreted to have resulted mainly from an initial upward widening (funnel shape) of the intrusion (Fig. 3) , as suggested for other mafic plutons in the region, such as Skaergaard, Kap Gustav Holm and Imilik intrusions (Myers, 1980) and Vandfaldsdalen macrodyke (White et al. 1989) . We suggest that cooling conditions were such that the lower stratigraphic portions (e.g. profiles A and C; Fig. 3a,b) originally had westward-dipping modal layering reflecting the orientation of maximum heat-loss whereas modal layering in higher stratigraphic units (Midter Plateau profile Fig. 3c ) originally formed with sub-horizontal orientations.
The compositions of Kraemer Island macrodyke chilled margins resemble those of lavas from the evolved part of the High-Ti Series (Fig. 9b,c) and, combined with the abundant partial melting of the country rock, we find it highly probable that the macrodyke acted as a major feeder for the overlying plateau lavas during Tertiary continental rifting. As a conduit for the flood basalts, the Kraemer Island macrodyke supplied sufficient heat to partially melt the surrounding (419308) has a granular pyroxene-hornfels texture. This granoblastic texture suggests that a high degree of textural equilibrium was attained by recrystallization (Yardley, 1989) . This implies that heat for wall rock fusion could have been transferred through the solidified walls leading to recrystallization of the pre-existing chilled margins. The intraplutonic chill zones observed near the western margin of the Kraemer Island macrodyke are believed to record several magma influxes that resulted in surges of olivine nucleation and growth (Fig. 5a ). The grain size in macrodyke intraplutonic chill zones varies between 0.5-1 mm compared with ~2 mm for the pre-existing macrodyke walls. The nucleation rate at the crystallization front adjacent to a new influx was not high enough, however, for the influx to create a fine grained basaltic rock as observed in the Kap Edvard Holm intraplutonic quench zones (Tegner, Wilson & Brooks, 1993) . In the Kap Edvard Holm Intrusion, the amount of undercooling in intraplutonic quench zones was relatively high (~50°C) and resulted in nucleation surges of olivine and plagioclase (Tegner, Wilson & Brooks, 1993) .
6.c. The 'normal' Kraemer Island macrodyke olivine gabbros
The olivine gabbros crystallized in an undercooled regime reflected by reversely zoned plagioclase chadacrysts enclosed in poikilitic clinopyroxene. If not encapsulated in clinopyroxene, these proto-nucleii of metastable sodic plagioclase would most likely have been resorbed as undercooling was minimized during the later stages of cooling (Maaløe, 1976; Mathison, 1987) . It is possible that some zonation in the chadacrysts could reflect Ca-Na exchange between plagioclase and clinopyroxene. Potassium substitutes for Na in plagioclase, and K-contents in the chadacrysts reflect the original Ca-Na zonation; if Ca-Na zonation reflects diffusion between plagioclase and clinopyroxene, K would also have been redistributed. Based on the correlated Ca-Na and K-zonation (Fig. 7) we interpret the reversely zoned chadacrysts as reflecting primary reverse zonation. One plagioclase chadacryst has a core composition of An 65 with An 70 at the rim (Fig. 7c) . Assuming 4.6°C per % An as the average slope of the solidus in the Ab-An phase diagram (Deer, Howie & Zussman, 1992) , this change in composition gives a minimum estimate of undercooling in the order of 23°C. This can be compared with the estimates of 25-40°C by Mathison (1987) in troctolitic cumulates Chondrite-normalized (Sun & McDonough, 1989 ) rare earth element patterns for the three macrodyke chilled margin samples and FG-1-A, B, C & E (Brooks & Nielsen, 1978) . The dotted area represents the compositional field of high-Ti lavas (data from Danish Lithosphere Centre, Copenhagen) through the 6-7 km of East Greenland flood basalts (Brooks, Nielsen & Petersen, 1976; Larsen, Watt & Watt, 1989; Tegner et al. 1998b) . (c) TiO 2 vs. MgO wt % diagram. FG-1 magma compositions (A-C) show increasing Ti-contents with decreasing MgO. The macrodyke chilled margins lie on this fractionation trend close to the relatively evolved composition FG-1-C. and ~40°C by Tegner, Wilson & Brooks (1993) in the Kap Edvard Holm olivine gabbros.
There have been several investigations and speculations as to the nature of clinopyroxene oikocrysts in gabbroic rocks, and whether they represent early cumulus growth or an orthocumulus component (Wilson, 1992) . In 'Lower Zone a' of the Skaergaard Intrusion, clinopyroxene is characterized by poikilitic appearance in contrast to the overlying Lower Zone b where it attains equidimensional habit, that is, cumulus status. By analogy we interpret the Kraemer Island macrodyke magma to have been close to clinopyroxene saturation when the normal (~10 % olivine) macrodyke olivine gabbros formed.
Plagioclase and clinopyroxene core compositions are more or less constant in the olivine gabbros (Fig. 6) suggesting formation from the same magma and implying that magmatic evolution by fractional crystallization is not recorded in the investigated profiles through the macrodyke. Cumulus olivine compositions in the normal (~10 % olivine) olivine gabbro sequence vary between Fo 62 and Fo 50 which do not reflect varying primary cumulus olivine compositions (Fig. 6 ) coexisting with clinopyroxene of Mg no. 80. Reliable estimates of equilibrium magma compositions cannot be obtained using observed olivine compositions due to their highly unsystematic variations in macrodyke olivine gabbros. Clinopyroxene, on the other hand, seems to have retained its original primitive core composition and normal zonation, even though the poikilitic habit only reflects a near-cumulus status of clinopyroxene. Calculated mineral-magma equilibrium compositions are presented in Figure 11 (Roeder & Emslie, 1970; Grove & Bryan, 1983) . The Skaergaard olivine compositions generally fall below the K D Fe-Mg = 0.30 equilibrium line and show an apparent slight disequilibrium between olivine and clinopyroxene in Skaergaard (Fig. 11) . Olivine grains in the Skaergaard Intrusion are unzoned (McBirney, 1989) homogenization of the individual grains and possibly also Mg-Fe exchange with interstitial melt. This could explain why olivine compositions are displaced to the Fe-rich rich (∆Fo: 5-10 %) side of the 0.30 equilibrium in Figure 11 . Based on the model presented in Figure 11 , magma saturated with clinopyroxene and olivine should crystallize Fo 75 contemporaneously with Mg no. cpx = 80. It therefore appears that if olivine and clinopyroxene at any point were in equilibrium (low-pressure) in the Kraemer Island macrodyke olivine gabbro sequence, olivine must have re-equilibrated from Fo 75 to Fo 62-50 (∆Fo = 13-25 %) in the normal olivine gabbros.
6.d. Kraemer Island macrodyke parental magma composition
The three Kraemer Island macrodyke chilled margin samples are evolved FeTi basalts (Mg no. 46-48; 15 % FeO tot ; 3.1 % TiO 2 ) ( Table 2 ). The Mg no. 80 Ca-rich pyroxene in the macrodyke gabbros would be in equilibrium with Mg no. 48 magma (Fig. 11) . Since the observed mineral compositions and chilled margin compositions are so close to equilibrium, it seems likely that macrodyke gabbros formed from magma compositionally similar to the three analysed chilled margins. It was previously suggested that the macrodyke chilled margins were too evolved to have formed the olivine gabbros (D. E. Barnett, unpub. M.Sc. thesis, Dartmouth College, 1987) . Magma compositions similar to the chilled margins are also observed in the overlying High-Ti Series plateau basalts (Tegner et al. 1998b) and in the FG-1 dyke swarm to which Kraemer Island macrodyke is interpreted to belong (Nielsen, 1978) .
The Kraemer Island macrodyke chilled margins would be in equilibrium with Fo 75 olivine roughly similar to the estimated first olivine of the parental Skaergaard magma (Fo 74 : Hoover, 1989) . The deeper erosional level of the Kraemer Island macrodyke compared to Skaergaard, and mineral compositions similar to the Hidden Zone (Irvine, Andersen & Brooks, 1998) , as well as equivalent parental magmas, could suggest that these intrusions were connected at depth and filled contemporaneously. Three Kraemer Island macrodyke olivine gabbros have abnormally high modal olivine contents (10-20 %) and these samples form trends towards olivine Fo 78 in several diagrams (e.g. FeO TOT vs. MgO, Fig. 12 ). Since these rocks are relatively rich in olivine and form olivine accumulation trends, it seems likely that the original composition of the accumulated olivine was Fo 78 that later equilibrated to more Fe-rich compositions, now Fo 64-58 . Moreover, it seems likely that the unzoned nature (∆Fo < 2 %) of individual olivine grains reflects re-equilibration; plagioclase and clinopyroxene, on the other hand, have retained their original normal zonation and relatively primitive core compositions (Mg no. 80 and An 70 ). These are slightly more primitive than compositions observed in Lower Zone a of the Skaergaard Intrusion (Mg no. cpx = 75 and An 68 ) (McBirney, 1989) .
It is possible that some olivine grains may have been carried in suspension by the magma when it froze to form the marginal olivine-rich gabbros. In this case, the olivine may represent xenocrysts that were collected from a relatively primitive cumulate sequence in an underlying chamber. Therefore the olivines may not be necessarily genetically related to the Kraemer Island macrodyke magma from which the surrounding plagioclase and clinopyroxene were formed. Alternatively, the overproduction of olivine at intrusion margins could be induced by chilling against cooler intrusion walls. Such chill-induced overproduction of olivine is recognized at the intraplutonic chill zones in the macrodyke where a new magma influx is observed to form an outermost olivine-rich (~25 %) gabbro towards the pre-existing intrusion walls (Fig. 5a ) that grades into normal olivine gabbro (~10 %) towards the intrusion interior. In this case, the olivine would be generated from the Kraemer Island macrodyke parental magma and should be in (or close to) equilibrium with coexisting minerals.
In the following section we will investigate if the
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Olivine Fo 78 is found in blocks of gabbroic troctolite carried as xenoliths in a dyke intruded into the Skaergaard Intrusion (Irvine, Andersen & Brooks, 1998) . If these xenoliths represent Hidden Zone cumulates (Irvine, Andersen & Brooks, 1998) , the primitive Fo 78 olivine in the Kraemer Island macrodyke olivinerich gabbros could be derived from a similar, deeper, more primitive cumulate sequence. The heterogeneous grain-size distribution in the macrodyke olivine-rich gabbros, with small granular olivines and larger olivine aggregates, could suggest that the latter were derived from an external source.
Calculated mineral-magma equilibrium for clinopyroxene and olivine, using experimentally determined Mg-Fe partition coefficients, suggests that Fo 78 olivine was not formed from the same magma as Mg no. 80 clinopyroxene. This, coupled with the textural evidence, suggests that the primitive Fo 78 olivine probably did not form from the Kraemer Island macrodyke parental magma but reflects a xenocryst population in the magma at the time of its emplacement at the present level. It is noteworthy that xenocrystic olivine (Fo 81 ) is also present in marginal rocks of the Skaergaard Intrusions (Hoover, 1989) .
6.f. Formation of the Central Gabbroic Pegmatite
The central gabbroic pegmatite in the macrodyke has a sheet-like form, concordant with modal layering in the olivine gabbros above and below. The central gabbroic pegmatite is traceable for ~5 km along strike and is developed in cumulates with mineral compositions slightly more primitive than Skaergaard Lower Zone a rocks. Some Skaergaard pegmatites are thought to be crystallization products of upward-migrating intercumulus melts which were transported to higher stratigraphic levels along structural weaknesses (Larsen & Brooks, 1994) . Mineral zonation in the Skaergaard gabbroic pegmatites is restricted and mineral compositions are comparable to post-cumulus overgrowth in gabbros below (Larsen & Brooks, 1994) .
Mineral compositions in the central gabbroic pegmatite are similar to interstitial overgrowth on clinopyroxene and plagioclase grains in the enveloping olivine gabbros (Fig. 6) . By analogy to arguments used for the mafic pegmatites in the Skaergaard intrusion by Larsen & Brooks (1994) , this could indicate that the central gabbroic pegmatite formed from magmas similar to interstitial liquids in the olivine gabbros. In the field, local veins of gabbroic pegmatite cut through tens of metres of olivine gabbro above the central gabbroic pegmatite. These veins occur as isolated bodies in the gabbros, suggesting that percolating melts were channelled into metre-wide veins and transported through the partly solidified gabbro. These pegmatites are interpreted to have been formed from late-stage mobilized interstitial liquids, as is thought to be the case in the Skaergaard Intrusion (Larsen & Brooks, 1994) . Based on the plume-like morphology of the Skaergaard pegmatite bodies (Larsen & Brooks, 1994) , it seems likely that these mobilized magmas were capable of upward movement. Several observations, experiments and thermodynamic models of differentiation, however, report Fe-enrichment of Skaergaard magmas (Tegner, 1997) during early to intermediate stages of differentiation, suggesting that the liquids became denser with differentiation. Volatiles, however, would be concentrated in the residual magma, and even small amounts would significantly reduce interstitial melt density. Segregation sheets of gabbroic pegmatite are reported from the thick (100 m) Holyoke tholeiitic basalt lava flow where coarse grain sizes developed as a result of compaction of the lower parts of the flow (Philpotts, Carroll & Hill, 1996) . Here, the coarse grain size is interpreted to be a result of mobilization of 'crystal-free' interstitial liquids after ~33 % solidification of the parental magma (Philpotts, Carroll & Hill, 1996) . Coarse grain size can also be a result of prolonged crystal growth, a restricted number of growth centres (decreased nucleation density) and accelerated diffusion rates (Puffer & Horter, 1993) . The central gabbroic pegmatite spans 35-40 m of stratigraphy and is developed continuously for ~5 km along strike, whereas the pegmatitic bodies in the 100 m thick Holyoke flow have a total thickness of 3.9 m and are laterally continuous for at least 400 m (Philpotts, Carroll & Hill, 1996) .
The fact that interstitial hydrothermal alteration is only observed in the central gabbroic pegmatite, and not in the olivine gabbros, could suggest that this unit crystallized under elevated volatile pressure. This, along with the coarse grain size, presence of biotite in the gabbroic pegmatite, and the compositional similarity between gabbroic pegmatite minerals and post-cumulus overgrowth in the enveloping olivine gabbros, could be explained if the central gabbroic pegmatite formed from remobilized volatile-rich interstitial liquids.
The central gabbroic pegmatite is quite similar to the chilled margins of the intrusion with respect to both compatible and incompatible elements (Fig. 10) . If the macrodyke olivine gabbros originally formed from magma similar to the chilled margins, and the gabbroic pegmatites represent crystallized interstitial melt derived from the olivine gabbros, the pegmatite should, however, be enriched in incompatible trace elements relative to the chilled margin. Relative to the proposed model for gabbro pegmatite genesis in the Skaergaard Intrusion proposed by Irvine, Andersen & Brooks (1998) , it is possible that gabbroic cumulates could have been flux-melted and subsequently crystallized to form the gabbroic pegmatite. A pegmatite formed in this way would not be characterized by particularly high concentrations of incompatible trace elements, consistent with our data from the central gabbroic pegmatite of the Kraemer Island macrodyke. There are, however, no field observations that indicate replacement of pre-existing gabbro cumulates by pegmatite in the macrodyke. Another possibility is that the central gabbroic pegmatite body could be zoned and consist of relatively primitive parts that are depleted in incompatible trace elements and more evolved portions that are enriched. The gabbroic pegmatite in profile A contains olivine, whereas it is olivine-free and quartz-bearing in profile C. This reflects mineralogical zonation of the gabbroic pegmatite body. We therefore suggest that the analysed part of the gabbroic pegmatite represents a 'cumulate' from which an incompatible trace element-enriched melt has escaped.
6.g. Trapped liquid shift in olivine
Trapped liquid shift in olivine composition is commonly observed in marginal rocks of layered mafic intrusions. Marginal rocks of the Mount Ayliff Intrusion, South Africa, show olivine-accumulation trends towards an original cumulus olivine composition around Fo 85 in a FeO-MgO plot (Cawthorn, Sander & Jones, 1992) , but the measured olivines show a compositional range of Fo . In these rocks the trapped liquid shift is in the order of 4-8 mol. % Fo in rocks with ~45-70 modal % olivine (Cawthorn, Sander & Jones, 1992) .
In the Kraemer Island macrodyke, the gap between olivine compositions reflected in Figure 12 and measured olivine compositions (Fo 64 ) could reflect trapped liquid shift (Barnes, 1986) . If any interstitial melt escaped from the system the simple olivine-accumulation trend would be disturbed and appear more unsystematic. The amount of trapped liquid shift implied for the olivine-rich samples, from Fo 78 to Fo 85 (∆Fo 14 %; Figs 11, 12), is significantly higher than that observed in the Mount Ayliff Intrusion, but it is noteworthy that the modal abundances of olivine (< 25 %) are much lower in the macrodyke. The observed inverse proportionality between the magnitude of trapped liquid shift and the modal abundance of olivine is consistent with the ideas presented by Barnes (1986) . The central gabbroic pegmatite represents interstitial liquids that most likely were transported through, and emplaced into, semi-solidified macrodyke olivine gabbros. Since olivine is the only unzoned mineral in the macrodyke cumulates, it seems that this phase re-equilibrated much more readily than coexisting clinopyroxene and plagioclase, as discussed previously. We find it probable that there is a connection between the abnormally large central gabbroic pegmatite (40 m thick developed along 5 km of strike) and the high degree of olivine re-equilibration. The observed disequilibrium between olivine and clinopyroxene in the surrounding cumulates is interpreted here to have recorded Mg-Fe re-equilibration between olivine and interstitial melt that percolated through the cumulate and the central gabbroic pegmatite is thought to represent a crystallized portion of an accumulation of such melts. If this is correct, some sort of compositional overlap between olivines in the olivine gabbros and those in the central gabbroic pegmatite is to be expected, and olivine with this composition should be in magmatic equilibrium with the clinopyroxene present in the central gabbroic pegmatite. As can be seen in Figure 11 , olivine compositions in the olivine gabbros envelop those in the central gabbroic pegmatite. The most magnesian olivines in the gabbros are present in marginal units which would be expected to represent an environment where re-equilibration processes would be least efficient due to enhanced cooling rates. The majority of the Kraemer Island macrodyke olivine gabbros have Fo 50-60 , similar to olivine in the central gabbroic pegmatite ). It is evident that these olivine compositions are not at equilibrium with clinopyroxene cores in the central gabbroic pegmatite. It is possible, however, that these olivines equilibrated with the interstitial melt (Mg no. 28) that also formed the most evolved clinopyroxene rims in the central gabbroic pegmatite (Mg no. 63). Magma with Mg no. 28 would be in equilibrium with olivine Fo 55 , similar to the average compositions of reequilibrated olivine in the olivine gabbros. The observed olivine compositions in the majority of the macrodyke olivine gabbros can therefore be explained by Mg-Fe exchange with evolved liquids similar to those that formed the central gabbroic pegmatite.
Conclusions
The Kraemer Island macrodyke olivine gabbros could have formed from parental magma with the same composition as the chilled margins.
The Kraemer Island macrodyke chilled margins represent an evolved (FeO TOT = 15 wt %; TiO 2 = 3 wt %; Mg no. 47) high-Ti basalt. Whole-rock major and trace elements combined with massive wall rock melting observed in the field, suggest that the Kraemer Island macrodyke was probably a conduit for the overlying high-Ti Plateau Lavas (55 Ma).
Olivine xenocrysts in marginally situated olivine gabbros have re-equilibrated from ~Fo 78 to Fo (24 % ≥ ∆Fo ≥ 14 %) as a result of trapped liquid shift. In the more centrally placed olivine gabbros, olivine re-equilibrated with evolved liquids percolating through the cumulus pile. Mobilized interstitial liquids were arrested at a specific level in the intrusion and crystallized to form the central gabbroic pegmatite.
In contrast to olivines, plagioclase and clinopyroxene are normally zoned since these phases do not reequilibrate as efficiently during the post-cumulus stage.
Whereas the Skaergaard Intrusion was emplaced at the boundary between the Precambrian basement and Tertiary basalts, the present level of erosion exposing the Kraemer Island macrodyke represents a slightly deeper crustal level beneath the basement-basalt contact. The macrodyke cumulus phases are more primitive than those in the lowermost exposed Skaergaard Lower Zone a cumulates. It therefore remains a possibility that the Kraemer Island macrodyke and the Skaergaard Intrusion were filled synchronously with a mutual parental magma.
